OVERVIEW:
WHY IS HIGH RESOLUTION NEEDED?
Because the spectra of quasars and other active galactic nuclei (AGN) are dominated by broad emission lines, one might regard these objects as unlikely "'scientific drivers" for high-resolution spectroscopy.
In fact, the narrow absorption lines from H I and heavy elements seen toward AGN provide some of the most powerful incentives for observations with the largest telescopes using spectrographs with resolutions of 30,000-100,000. Many of these absorption systems are believed to arise from the disks, halos, and collisional debris of intervening galaxies (Bahcall and Spitzer 1969; Weymann et al. 1981) . However, a class of absorbers known as the "Lyman a forest." because of their high abundance shortward of the 1216 ,_ Lycc emission line, is believed to represent a population of true intergalactic clouds (Sargent et al. 1980; Weymann 1993 km s -l (Rauch et al. 1992 (Rauch et al. , 1993 Stocke et al. 1994 ).
MAJOR ISSUES
In this section, I describe some of the current scientific issues in the field of quasar absorption lines. This discussion is brief, and readers interested in more extensive information should consult review papers from recent conferences, such as the 1988 STScl Symposium (Blades et al. 1988) . the 1992 Tetons Meeting (Shull and Thronson 1993) , and the 1994
Munich (ESO) Conference (proceedings in press, 1995). implemented, oneshould probably regard thesimulated HI distributions withsomeskepticism. Nevertheless, thesimulations have changed thepicture of thepossible geometries of theLyaabsorbers andtheyillustrate thecomplexities that mightbe expected to arisefrom shocks, velocity-space "caustics," andnonequi',ibrium effects of bulkmotions on thegasdensities andtemperatures. Related questions alsoarisein these scenarios. Are the absorbers associated withgalaxies in anyway--as extended HI disks, cloudsin halos, companion galaxies, or debris clouds? Arethe)' confined bygravity, static thermal pressure, rampressure, or all of theabove? Dotheabsorbing clouds retainkinematic signatures from theseprocesses? Highresolution spectra, capable ofstudying lineprofiles atbetter than10kms-I, couldaddress these issues.
Origin and Physical

Evolution of Metallicity
One of the most intriguing recent scientific results in this field is the detection of trace heavy elements in high-columndensity ("damped") Lya absorbers (Meyer et al. 1989; Pettint et al. 1994; Wolfe et al. 1994 (Schaller et al. 1992) , stellar atmospheres (Kurucz 1992), and heavyelement yields (Woosley and Weaver 1995) , it now appears that a population of massive stars (8-85 M o) is capable of producing significant amounts of oxygen, hot gas, and Lyman continuum (LyC) photons. Quantitatively, the efficiency of LyC energy production, normalized to metal production, is given by the dimensionless parameter (Madau and Shull 1995) ,
where M,,, is the mass of metals produced and L,, is the spectral luminosity (ergs s -l Hz -2) of radiation in the LyC (v_v0). If the metals are produced steadily, from redshift z'_ 5 to the present, the ionizing photons from hot stars could rival the background from AGN.
Reionization of the Intergalactic Medium
Because of the observed absence of the HI GunnPeterson effect back to redshifts z'_4, the IGM must have been highly ionized by this epoch, presumably by quasars and perhaps also by hot stars. As noted earlier, the He It Gunn-Peterson effect (Jakobsen et al. 1994; Tytler 1994) may be caused by line blanketing by the Lyoe forest if clouds are present down to columns N(H I)"_1012 cm -2 and if the ionizing radiation field is sufficiently soft above 4 Ry to allow He II/H I>100 (Madau and Meiksin 1994; Giroux et al. 1995 In his presentation, Joe
Wampler described evidence for Mg II and A1 III "v,aves" in broad absorption line (BAL) quasar spectra, perhaps indicative of a line-locking mechanism. Studies of these features require extremely high signal-to-noise spectra at high resolution (R> 100,000).
Comments
by Wolfe: Art Wolfe discussed the results of a survey of 570 QSOs containing 61 damped Lyc_ systems in which Zn, Cr, Co, Ni, and Fe absorption lines were analyzed.
The first major result was that, at high redshift (z_ 3-4), the amount of baryonic matter in these systems approaches that attributable to luminous galaxies today (f'/d_fl,_f],_0.005). A second major result, from the Keck Telescope, was a determination (Wolfe et al. 1994) 
